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Attorney Docket # 4925-171PUS 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re National Phase PCX Application of i 

Sami HUUSKO | 

International Appln. No. : PCT/FIOO/00422 j 

International Filing Date: 1 1 May 2000 

For: Method for Improving the Quality of al 
Telecommunication Coimection and a Network! 
Element ; 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 
BOX PCT 

SIR: 

Prior to examination of the above-identified application please amend the 

application as follows: 

IN THE SPECIFICATION: 

Page 1, before line 3, the paragraph beginning with "The invention relates", insert the 
following title: 

-FIELD OF THE INVENTION--. 
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Page 1, before line 6, the paragraph beginning with "In mobile communication", insert 
the following title: 

-BACKGROUND OF THE INVENTION - . 

Page 2, before line 22, the paragraph beginning with "An object of this invention", insert 
the following title: 

-SUMMARY OF THE INVENTION - . 

Page 3, delete the paragraph from line 4 to 5 beginning with "Other advantageous". 
Page 3, before line 20, the paragraph beginning with "The invention is", insert the 
following paragraph and title: 

— Other objects and features of the present invention will become apparent from the following 
detailed description considered in conjunction with the accompanying drawings. It is to be 
understood, however, that the drawings are intended solely for purposes of illustration and not as 
a definition of the limits of the invention, for which reference should be made to the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS --. 

Page 3, before line 26, the paragraph beginning with "Like elements in", insert the 
following title: 

-DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS- . 
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Page 8, after the last line, insert the following paragraph: 
-Thus, while there have been shown and described and pointed out ftmdamental novel features of 
the present invention as applied to a preferred embodiment thereof, it will be understood that 
various omissions and substitutions and changes in the form and details of the devices described 
and illustrated, and in their operation, and of the methods described may be made by those skilled 
in the art without departing from the spirit of the present invention. For example, it is expressly 
intended that all combinations of those elements and/or method steps which perform substantially 
□ the same function in substantially the same way to achieve the same results are within the scope of 
€1 the invention. Substitutions of elements from one described embodiment to another are also fully 

par 

intended and contemplated. It is also to be understood that the drawings are not necessarily drawn 
Q to scale but that they are merely conceptual in nature. It is the intention, therefore, to be limited 
m only as indicated by the scope of the claims appended hereto.--. 

ru 

Page 9, Ime 1, delete '' Claims " and insert therefor —What is claimed is:--. 



IN THE CLAIMS : 

Please amend 4 to read as follows: 

4. A method according to claim 2, characterized in that from the mobile station (101) 
an IP address is sent to an Internet server (204) for establishing a circuit-switched connection. 
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Add the following new claims: 

17. A method according to claim 3, characterized in that from the mobile station (101) 
an IP address is sent to an Internet server (204) for establishing a circuit-switched connection. 
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REMARKS 

This preliminary amendment is presented to place the application in proper form 
for examination and to eliminate multiple dependency from the present claims. No new matter 
has been added. Early examination and favorable consideration of the above-identified application 
is earnestly solicited. 

Attached hereto is a mark-up version of the changes made to the specification and 
claims by the current amendment. The attached page is captioned " Amendments to the 
specification and claims showing changes " . 

Any additional fees or charges required at this time in connection with the 
application may be charged to our Patent and Trademark Office Deposit Account No. 03-2412, 

Respectfully submitted, 

COHEN, PONTANI, LIEBERMAN & PAVANE 




Michael C. Stuart 
Reg. No. 35,698 



551 Fifth Avenue, Suite 1210 
New York, N.Y. 10176 
(212) 687-2770 



8 November 2001 
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AMENDMENTS TO THE SPECIFICATION AND CLAIMS SHOWING CHANGES 

In the Claims: 

4. A method according to [claims] claim 2 [and 3], characterized in that from the 
mobile station (101) an IP address is sent to an Internet server (204) for establishing a circuit- 
switched connection. 
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Method for improving the quality of a telecommunication connection and a 
network element 



The invention relates to a method for transmitting data in data networks, in which 
method it is ensured that data, especially speech data, is transmitted through a good 
5 enough telecommunication connection from the sender to the recipient 

In mobile communication systems tiie trend is toward packet-based traasmission. 
The idea in packet-based transmission is to transmit the data in packets, so that the 
connection is used only when data is being transmitted. According to the present 
transmission arrangement data is transmitted using a circuit-switched arrangement 
10 in which the transmission channel is open all tiie time regardless of whether data is 
being transmitted or not 

The option of packet-based transmission is about to be included in present digital 
mobile communication systems, such as the GSM. This is accomplished e.g. by 
means of the so-called General Packet Radio Service (GPRS) network, the coimec- 
15 tion of which to, say, the GSM network calls for some new network elements and 
some changes in the old network elements. 

Fig. 1 illustrates a possible arrangement of a GPRS network. Shown in the figure is 
a mobile station 101 which is connected via a base station 102 and base station 
controller 103 to a mobile switching center 104. A plurality of different networks, 

20 such as a public switched telephone network (PSTN) 105 and an SS7 network 106, 
for example, may be connected to the mobile switching center 104. The base station 
controller 103 includes a new network element (PCU, or. Packet Control Unit) 107 
which controls the data packets. The packet network proper 114 is connected 
through the packet control unit 107 to the rest of the network topology. Between the 

25 GPRS backbone network 113 and the packet control unit 107 there is a serving 
GPRS support node (SGSN) 108, The GPRS network also includes a GPRS register 
109 which stores information about GPRS equipment, for example. The GPRS net- 
work further includes gateway GPRS support nodes (GGSN) 110 through which 
other packet-based networks 111, such as Internet, OSI data, or X.25 networks, may 

30 be connected to the GPRS network. A continuous line between elements in Fig. 1 
indicates that there is both data transmission and signaling between the elements. A 
broken line represents signaling between elements. 



The introduction of the packet system brings about changes in terminal equipment. 
According to a proposal, terminal devices are categorized into three classes A, B 
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and C. Of these, class A temiinais are the most advanced and are highly suitable for 
both packet-based and circuit-switched data transmission. In class A devices both a 
packet-switched and a circuit-switched connection may be active simultaneously. 
Class B devices are a litde simpler and in them both the packet-switched and 
5 circuit-switched connection may exist simultaneously but only one of them may be 
active at a time. In class C devices, only one of said two connections may be estab- 
lished at a time. A special case of the C class is a terminal device designed purely 
for packet-based transmission. 

Other networks see the GPRS network as an Ihtemet subnetwork. The GPRS net- 
10 work has addresses of its own, which comply with the Intemet Protocol (IP). In 
addition to the GPRS network addresses, mobile stations as well as other network 
elements in the network have IP addresses that facilitate data transmission between 
the sender and recipient 

In various packet-based data transmission applications, such as e.g. Intemet appli- 
15 cations, data may have many different forms. Data may consist of text, speech, 
images or the like. As data is transmitted in packet format through the GPRS net- 
work a problem may arise from the fact that the quality of the data transmitted dete- 
riorates during the transmission for various reasons. The quality of the data is im- 
portant e.g. iu applications in which the data packets transmitted consist of speech 
20 data. One such application may be e.g. an Intemet call. In such data types the qual- 
ity of the data transmitted is affected by the delay of data packets, for example. 

An object of this invention is to provide a method for keepiag the quality of a con- 
nection good, especially in applications in which the data transmitted, such as 
speech data, requires a good transmission chaimel quality. 

25 The objects of the invention are achieved by an arrangement in which data is trans- 
mitted using both packet-based transmission and circuit-switched transmission. 
Packet-based transmission is used when the data transmitted is such that a possible 
deterioration of data quality, caused by delays, for instance, will not degrade the 
inteUigibiUty of the information contained in the data at the receiving end. Circuit- 

30 switched transmission is used when the data transmitted is of a type the intelligibil- 
ity of which is affected by a possible deterioration of data quality. 

The method according to the invention is characterized in that at least part of the 
data transmitted through a packet-switched connection is arranged so as to be trans- 
mitted at least partly through a circuit-switched connection. 
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The network element according to the invention is characterized in that it is adapted 
so as to traiisnut at least part of the data transmitted through a packet-switched con- 
nection at least partily through a circuit-switched connection. 

Other advantageous embodiments of the invention are specified in the dependent 
5 claims. 

In accordance with the invention an arrangement is realized by means of which 
speech data or the like is not transmitted in packets, but a circuit-switched connec- 
tion is used to transmit the speech data or the like. The speech data or the like is 
separated from the rest of the data stream and directed at least partly through a 

10 circuit-switched connection to the recipient. The comiections are optimized in such 
a mamier that the capacity is used as efficiently as possible from the network stand- 
point. According to an advantageous embodiment of the invention the speech data 
or tiie like is transmitted between au Intemet network and mobile station at least 
partly through a circuit-switched connection. According to a second advantageous 

15 embodiment the speech data or the like is transmitted between the packet-switched 
GPRS backbone network and mobile station at least partly through a circuit- 
switched connection. According to a third advantageous embodiment the speech 
data or the like is transmitted between a serving GPRS support node and mobile 
station at least partly through a circuit-switched connection. 

20 The invention is described in detail in the following, referring to the accompanjong 
Figures in which 

Fig. 1 shows a possible topology of the GPRS network. 

Fig. 2 shows a possible arrangement according to the invention. 

Fig. 3 shows a second possible arrangement according to the invention, and 

25 Fig. 4 shows a tiiird possible arrangement according to the invention. 

Like elements in the Figures are denoted by like reference designators. Fig. 1 was 
discussed above in conjunction with the prior art. 

Fig. 2 shows a first embodiment according to the invention for setting up a connec- 
tion from a mobile station 101 to an Intemet network 203 through a packet-switched 
30 network. The Intemet network 203 is shown to comprise one Intemet server 204 
with an Intemet telephone connection 205. In addition to these network elements 
Fig, 2 shows a base station 102, base station controller 103, serving GPRS support 
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node 108, GPRS backbone network 113, gateway GPRS support node 110, mobile 
switching center 104 and a gateway (GW) 201. Between the elements there are suit- 
able interfaces to serve the communication between the elements. Exemplary inter- 
faces are shown m Figs. 2, 3 and 4. 

5 Let us next consider a situation according to Fig. 2 in which the user of a mobile 
station 101 has initiated on his class A terminal device a connection to an Internet 
network 203, in which connection data is transmitted in packets. In this exemplary 
situation the Internet user wants to set up an Internet call to a person who has on his 
web site, for example, a so-called click-and-talk button by means of which an Inter- 

10 net call can be estabUshed. Thus at least speech data is transmitted during the Inter- 
net connection, but some other type of data may be transmitted, too. Normally an 
Intemet call is established through the packet-switched GPRS network. In the ar- 
rangement according to the invention the mobile station 101 is arranged, upon es- 
tablishing an Intemet call, to set up a connection via a base station controller 103 to 

15 a mobile switching center 104 and further to a gateway 201. The advantage is that 
the connection from the mobile station 101 to the gateway 201 can be realized at 
least partly as a circuit-switched connection whereby the quality of the speech data 
transmitted can be kept better in the transmission. It is obvious to a person skilled in 
the art that the data sent to and received from the Intemet network is in packet 

20 format, wherefore said gateway 201, along with other possible functions, is 
arranged so as to convert the speech data transmitted through the circuit-switched 
connection to packet format and vice versa. 

When the user initiates a connection to an Intemet server 204, IP addresses are used 
in the establishment of the connection. In this explanatory embodiment the mobile 

25 station 101 has an IP address of its own, to which address packet-based data sent 
from or via the Intemet can be transmitted through the GPRS network. If the user of 
the mobile station 101 initiates a speech comiection throu^ a data transmission 
connection using the hitemet Protocol, a second IP address may be advantageously 
arranged for the mobile station 101, to which second IP address the speech data is 

30 transmitted through a circuit-switched connection. Advantageously the address is 
such that data sent to the address is transmitted from the Intemet network to the 
gateway 201. As the packet-form speech data arrives at the gateway 201, the gate- 
way 201 converts tiie packet data into data to be transmitted through the circuit- 
switched comiection and transmits said data to the mobile station 101 in accordance 

35 with the second IP address sent by the mobile station 101. If there were no separate 
address for speech data, the speech data would be transmitted to the mobile station 
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101 together with other possible data through the packet-switched GPRS network. It 
is obvious to a person skilled in the art that the speech data sent from the mobile 
station 101 is also trananitted via the gateway 201 at least partly through a circuit- 
switched connection to the recipient connected to the Internet network. 

5 The mobile station 101 must send to the Internet server 204 the address to which the 
speech coming from the Internet is directed m packet format so that the speech data 
can be transmitted through the circuit-switched connection to the mobile station 
101. Said IP address may be conveyed in many ways. According to a first example 
the mobile station 101, when estabhshing a chcuit-switched connection via a mobile 

10 switching center 104 and gateway 201, may send the infonnation of the IP address 
used in the speech connection to the Internet server 204 in a short message. The 
Internet server 204 reads the address in question and uses it to transmit the speech 
data. According to a second example the IP address may be sent m a predetermined 
packet, such as the first packet, to the Internet server 204. The Internet server 204 

15 reads the address sent and uses it for the transmission of speech data. According to a 
flurd example, an arrangement is realized in a suitable network element e.g. as a 
database solution according to which a second identifier, such as a second IP 
address, is attached to the subscriber identification proper of the mobile station 101, 
to which address the speech data or the like is transmitted. An advantageous 

20 location for the identifiers is e.g. the visitor location register (VLR) of the mobile 
switching center 104. It is obvious to a person skilled m the art that the identifiers 
may be placed in other such network elements, such as the gateway 201, in which 
the data can be stored. When a connection is being set up, the device in question 
finds in the visitor location register in addition to the first subscriber identification 

25 data the second subscriber identification data including at least the address to which 
speech data is to be transmitted. By means of the address it is possible to establish a 
chcuit-switched connection at least between the mobile station 101 and gateway 
201 for the transmission of speech data. 

In a second advantageous embodiment according to the invention, as depicted in 
30 Fig. 3, there is a connection from a base station controller 103 to a mobile switching 
center 104 in connection of which there is a gateway 201 such as the one described 
above. In this embodiment the gateway 201 is connected to a node 301 in the 
packet-switched GPRS backbone network 113. Further, the GPRS backbone net- 
work 113 is connected through a gateway GPRS support node 110 to a network 
35 using the IP protocol, such as the Internet network 203. A solution according to this 
airangement requires tihat the gateway GPRS support node 110 is adapted so as to 
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separate the speech data packets coming from the gateway 201 and going to the 
gateway 201 from the other data packel^ going to the serving GPRS support node 
108. It is obvious to one skilled in the art that node 301 in the GPRS backbone net- 
work is arranged so as to be as close as possible to the IP network 203 to which a 
5 connection has been established, so that a possible deterioration of the quality of the 
data transmitted through the circuit-switched connection can be elinunated. 

In a third embodiment according to the invention the gateway 201 can be directly 
coimected to a serving GPRS support node 108, as depicted in Fig. 4. The mobile 
station 101 uses a circuit-switched connection for the transmission of speech data 

10 up to the gateway 201 which converts the circuit-switched data into packet format 
and sends the speech data packets to the serving GPRS support node 108. The 
serving GPRS support node 108 is arranged so as to see from the speech packets 
coining from the gateway 201 that the transmission of data is now being carried out 
in both directions through the gateway 201 and mobile switching center 104. Ad- 

15 vantageously this is arranged in a similar manner as e.g. a handover between two 
base stations 102. It is obvious to a person skilled in the art that this third embodi- 
ment according to the invention requires that the gateway 201 supports an interface 
enabling the arrangement described above. One such interface is the Gb interface of 
the UMTS (Universal Mobile Telecommunication System) network. It is obvious to 

20 one skilled in the art that the requirements according to the third embodiment of the 
invention can be met by realizing the necessary modifications in the serving GPRS 
support node 108. 

The connections described above are optimized in such a maimer that the capacity is 
utilized as efficiently as possible from the network standpoints One possible way of 
25 optimizing the use of capacity is to leave out, where possible, the connection infor- 
mation needed in the data transmission and to transmit only the data proper. An ar- 
rangement like this can be realized for data traffic between a mobile station 101 and 
gateway 201 where, according to an embodiment of the invention, the whole IP 
protocol may be left out. 

30 It is obvious to a person skilled in the art that in the fourth and fifth embodiments 
described above the mobile station 101 may be a class A, class B or class C device 
because the arrangements described above do not require a simultaneous circuit- 
switched and packet-switched connections at the mobile station 101. 
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The gateway 201 described above is depicted as a separate networic element but it is 
obvious to one skilled in the art that flie gateway 201 may be integrated into a suit- 
able network element, such as a mobile switching center 104. 

One possible arrangement for guaranteeing the connection quality is one in which 
5 the network elements providing packet-switched data transmission service monitor 
the quality of the connection. What is meant by this is that the network elements 
may e.g. monitor the data packet delays and other such quantities related to data 
transmission. Advantageously the monitoring is arranged in such a manner that if a 
network element notices e.g. that data packet delays become too long, i.e. the ca- 
10 pacity of the packet-switched service is not sufficient to transmit all data with good 
enough quality, at least part of the data transmitted is arranged so as to be transmit- 
ted through a circuit-switched connection in accordance with the above description. 
It is obvious to a person skilled in the art that in the fkst, second and third embodi- 
O ments described above the notion is to make sure in advance that the quality of the 

'"Z 15 connection is good enough for the transmission of the data in question. 

O The embodiments described above have mainly related to the transmission of speech 

!_ data through a circuit-switched connection but it is obvious to one skilled in the art 

fi that the invention is in every respect apphcable to a situation in which the speech 

W data is transmitted through a GSM speech channel. The invention can be applied, 

^ 20 within the scope of the inventional idea defined by die claims, to the transmission of 
3 data such as speech data through a circuit-switched connection so that the quality of 

the data in question can be guaranteed to be sufficient from the receivea-'s stand- 
point. 

It is obvious to a person skilled in the art that the connection described above, which 
25 is at least in part a circuit-switched connection between the terminal and gateway 
201, can be understood in a broader sense. In addition to the connection types 
mentioned here the connection may be e.g. a circuit-switched data connection 
through which IP packets containing speech information can be transmitted. On the 
other hand, the connection may be e.g. a circuit-switched speech connection. One 
30 such connection is typically a so-called bearer in the GSM system, for example. In 
the case of a circuit-switched data connection the speech in &e IP packets remains 
unchanged from the beginning to the end of the connection, whereby the gateway 
201 will not convert the speech data from the circuit-switched connection into a 
form suitable for a packet-switehed connection. It is unnecessary since the speech 
35 data in the IP packets is suitable as such to be transmitted through the packet- 
switched connection. In the case of a circuit-switched speech connection the gate- 
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way 201 converts the speech iiifonnation into packet fonn so that it is suitable to be 
transmitted through a packet-switched connection. 

It is obvious to a person skilled in the art that while it was above discussed the 
application of the GPRS network ahnost solely in connection with an Internet net- 
work, it may also be applied to other corresponding network topologies realizing 
packet switching. The names of the network elements mentioned above are not in 
any way limiting, but it has been our intention to follow, where applicable, the 
naming conventions used in the present GSM network. 
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Claims 

1. A method for guaranteeing the quality of a connection in a data-transmitting 
telecommunication system, where the data is arranged so as to be transmitted 
through a packet-switched connection, characterized in that at least part of the data 

5 transmitted through the packet-switched connection is arranged so as to be trans- 
mitted at least pardy through a circuit-switched connection. 

2. A method according to claim 1, characterized in that at least one of the 
parties to the connection is a mobile station (101). 

3. A method according to claim 1, characterized in that the data is transmitted 
10 through at least one Internet server (204). 

4. A method according to claims 2 and 3, characterized in that from the mobile 
station (101) an IP address is sent to an Internet server (204) for estabhshmg a 
circuit-switched connection. 

5. A method according to claim 4, characterized in that the mobile station (101) 
15 sends an IP address to an Internet server (204) in the form of a short message. 

6. A method accordrug to claun 4, characterized m that the mobile station (101) 
sends an IP address to an Internet server (204) in a certain packet in the packet data 
stream. 

7. A method according to claim 2, characterized in that a subscriber-specific IP 
20 address stored in the mobile communication network is used for the establishment 

of a circuit-switched coimection. 

8. A method according to claim 1, characterized in that at least part of the data 
transmitted through a circuit-switched connection is speech data. 

9. A method according to claim 8, characterized in that said speech data is trans- 
25 mitted at least partly through a circuit-switched coimection between the GPRS 

backbone network (1 13) and the mobile station (101). 

10. A method accordmg to claim 8, characterized in that said speech data trans- 
mitted at least partly through a circuit-switched connection is transmitted from the 
gateway (201) directiy to an Internet server (204). 
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11. A method according to claim 1, characterized in fliat at least part of the data 
transmitted through a packet-switched connection is arranged so as to be transmitted 
through a circuit-switched connection if the capacity of the packet-switched con- 
nection is insufficient. 

5 12. A method according to claim 10, characterized in that the quality of the 
packet-switched connection is monitored during the connection. 

13. A network element for guaranteeing the quality of a connection in a data- 
transmitting telecommunication system, where the data is arranged so as to be 
transmitted through a packet-switched connection, characterized in that the net- 
ID work element is arranged so as to transmit at least part of the data transmitted 
through a packet-switched connection at least partly through a circuit-switched con- 

rj nection. 

fi 

^ 14. A network element according to claim 13, characterized in that the network 

5 element is arranged so as to convert tiie packet data into a form suitable for a 

15 circuit-switched connection and vice versa. 

ri 15. A network element according to claim 13, characterized in that it is a gateway 

1 (^°^>- 

16. A network element according to claim 13, characterized in that it is a mohile 

? J. 

fU switching center (104). 
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